A rapid and sensitive direct spectrophotometric method for the determination of cerebrospinal fluid protein which usesas little as 0.1 ml. of sample has been described. The result is not affected by the ratio of albumin to globulin in the sample.
Apparatus Separation Chamber
The flow chamber, fabricated from borosilicate glass tubing, is shown in Fig. 2 
Reagents
The following reagents were used, the first four routinely, as part of the procedure, the last four in original testing of the method.
Sephadex
Grade G- 
Procedure
The protein is separated from compounds of smaller molecular weight in cerebrospinal fluid using the flow chamber shown in Fig. 2 and is delivered directly into the cuvet, dissolved in 3.00 ml. of isotonic saline, by the following steps. 1. Prior to use, fill the upper section of the flow chamber with isotonic saline and allow it to empty itself through the lower section. Discard the washings.
2. Place the spectrophotometer cuvet below the chamber so as to catch the eluate from the gel bed.
3. Place 0.20 ml. of the sample of cerebrospinal fluid in the chamber employing a 1.0-ml. graduated pipet, holding the tip of the pipet against the glass at the constriction of the flow chamber. Allow the sample to pass completely into gel bed before the next step. This takes about 1 mm. 4 . With the automatic pipet, add 2.80 ml. isotonic saline to the upper chamber and allow it to pass through the gel in the lower chamber. A small plastic tube should be attached to the end of the pipet so that the saline can be placed directly on top of the gel. Crystalline bovine albumin, commercial protein control serums, or serum of known protein concentration can be employed (Fig. 3) .
Evaluation of Procedure Precision of Volumetric Recovery from Separation Chamber
The 
Over-all Precision
In order to estimate the precision of the over-all tecimic, a pool of cerebrospinal fluid was made up, and 11 different determinations were performed on aliquots from this pooi using 10 different flow chambers. The data obtained are shown in Table 1 . The mean value obtained was 64 mg./100 ml., and the standard deviation of the data was 1.6 mg./100 ml. This experiment was done repeatedly, at different times, and by different analysts.
In all cases, the results were not significantly different from those shown in Table 1 , and the result of all subsequent work, which has included estimates of precision based upon duplicate data such as those in Table 3 . The percentage recovery ranged from 91 to 106, with a mean recovery of 99%. These data show no deviations in accuracy beyond those expected from the measured precision of the method.
Interference from Nonprotein Substances
An experiment was performed to determine whether a nonprotein, the amino acid tryptophan, would interfere with the measurement of 
Aliquots
of this combined solution were treated by the procedure described above except that in some cases the effluent from the column was divided into much smaller portions and the absorbancy of the effluent was measured at frequent intervals throughout the discharge of the protein and during the washing step. Figure 4 shows the results obtained when an aliquot containing 60 g. of protein was run. The separation of protein from nonprotein materials was in no way altered by the presence of the tryptophan, and 58 g. of protein was recovered. In all such experiments, the recovery of the protein was complete within the precision of the method.
Comparison of Biuret and Spectrophotometric Methods
For some time, both the method described here and the standard biuret method (12) were routinely run on every sample of spinal fluid obtained in the Clinical Chemistry Laboratory. Table 4 shows the results for 25 of these spinal fluids. The results for the spectrophotometric method are consistently lower than those for the biuret method, as would be predicted from the higher specificity of the former technic. In some cases, these differences are so great as to encourage different clinical interpretations. 
Direct Spectrophotometry on Cerebrospinal Fluid
Direct spectrophotometry has been recommended by at least one group of workers for the determination of cerebrospinal fluid proteins (6) . The feasibility of direct spectrophotometry was tested by an experiment wherein the absorhancies of two identical aliquots of spinal fluid were measured.
One of these two samples was simply diluted to exactly 3.00 ml. The other was passed through the flow chamber by the procedure described above, and the protein fraction only was diluted by this procedure to 3.00 ml. The results are shown in Table 5 (5) were also tested and found to be quite ineffective in reducing the error due to nonprotein-absorbing substances. These data are shown in Table 6 and, while they do not purport to establish a normal range for this method, they clearly demonstrate that this procedure does not disagree with the findings of others. For cases where smaller amounts of sample are available, such as in pediatric work, 0.10 ml. may he used. Tile volume of wash liquid is merely adjusted so that the final volume of wash liquid plus sample is 3.00 ml., since it has been determined that this volume contains all of the protein when a column of the size described is employed.
Even higher sensitivity caii, of course, be obtained by slight modifications of the method such as utilization of spectrophotometer cuvets with longer light paths, or measurements at wavelengths lower than 200 m.
A slight variation in the method enables one to study tile nonprotein constituents of cerebrospinal fluid. Several authors have reported that cerebrospinal fluid has an absorption peak at 265-275 m (7-9, 13-15).
We have found that the constituent of cerebrospinal fluid which is responsible for this peak remains in the flow chamber along with the small molecules rather than being washed out by the 3.0 ml. which contains the protein.
These constituents can be removed from the chamber by washing with at least 12 ml. of normal saline. with fungi when they were not used for a few days. It was found that a 2.5% solution of NaF prevented the growth of these organisms, and this solution was therefore kept in unused chambers.
